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1

Bacterial strains and plasmids used in this study

Table 1

Name

Relevant characteristics

Reference or source

Pseudomonas fluorescens
2P24

PM201

PM110

PM113
Escherichia coli
DH5«

BTH101
Agrobacterium  tumefaciens NTLA4
(pZLR4)
Plasmids
pUTKm

pRK600
p970Gm-pcolp
pHSG299
pHSG299-AmvaT
pHSG299 -AmvaV
pHSG399
pRK415
pRK415-mvaT
pRK415-mvaV
pKT25

pUTI8C
pKT25-mvaV
pUT18C-mvaV
pKT25-mvaT
pUT18C-mvaT
pKT25-ZIP
pUT18CZIP

Wild type

Derivative of 2P24  gacA gene inHrame deletion Ap’
Derivative of 2P24  muvaT gene in-rame deletion Ap'
Derivative of 2P24  mwvaV gene inHrame deletion Ap'

supE44 AlacU169 ((80lacZAMI15) hsdR17 recAl endAl gyrA96 thid relAl
F~ cya99 araD139 galE15 galK16 rpsLl (Str") hsdR2 merAl  merB1

A. tumefaciens NT1 derivative carrying a traG-lacZ reporter fusion AHL biosensor

Gm'

mini-TnS5 delivery plasmid with Km" Ap’

Helper plasmid for triparental mating Cm’

peol-HacZ transcriptional fusion Gm'

Cloning vector Km"

pHSG299 carrying a 2.4 kb Xbal-£coRI insert with a deletion in mvaT Km'
pHSG299 carrying a 2.9 kb PstI-EcoRI insert with a deletion in mvaV Km'
Cloning vector Cm'

Broad-hostrange cloning vector Tet’

pRK415 with a 500 bp Sall fragment containing mvaT gene of 2P24  Tet'
pRK415 with a 600 bp PstI-BamHI fragment containing mvaV gene of 2P24  Tet'
pSU40 derivative with T25 fragment of CyaA Km'

pUC19 derivative with T18 fragment of CyaA C-erminal fusions Km'
pKT25 with mvaV gene Km'

pUT18C with mvaV gene Ap'

pKT25 with mvaT gene Km'

pUT18C with mvaT gene Ap'

pKT25 derivative with the leucine zipper of GCN4 Km'

pUT18C derivative with the leucine zipper of GCN4 Ap'

10
This study
This study

11

Euromedex

12

13

14
This study
TaKaRa
This study
This study
TaKaRa

15
This study
This study
Euromedex
Euromedex
This study
This study
This study
This study
Euromedex

Euromedex

2
Table 2 Primers used in this study

Primers

Sequence (5°—37)

Restriction site

mvaT deletion primers
mvat90

mvatl280

mvat1470

mvat2730

mvaT complementation primers
MvaTl

MvaT2

mvaV deletion primers
mvaV240

mvaV1760

mvaV2030

mvaV3440

mvaV complementation primers
mvaVPstl

mvaVBamHI

Two-hybrid construct primers
mvaV gene in pKT25
ki25mvaVN

kt25mvaVC

mvaV gene in pUTI8C
utl8CmvaVN

utl8CmvaVC

mvaT gene in pKT25
ki25mvaTN

kt25mvaTC

mvaT gene in pUTI8C
utl8CmvaTN

utl8CmvaTC

CTTCTAGATGATAACGCAGGCCACG
TCGGTACCCAGTTTGTCGTCTTGGGAC (1190 bp)
CAGGTACCCGCACAACGGTGAAGTC
GGGAATTCCAGGGCGGCAACAGTCG (1260 bp)

TCGTCGACACGCCACCTTCTCAGCGAC
AGTCGACGCAAAGAACGATGCGAAGCGG (500 bp)

GTGAATTCGACCAACCTGGTGCAAGAC
ATGGATCCTTGAAGGGCCTTTTCGGCTG (1520 bp)
ATGGATCCGCGGCCTGAAAGCCTG
ATTCTGCAGCGGCGCAGGCTGGATGA (1410 bp)

ATACTGCAGTTAACCGCCGCCGATCTAT
ATGGATCCTATGCAGGGCAGGCGCAG (600 bp)
ACGCTGCAGGGATGTCCAGACTCGCTGAATTTCG
AGGGATCCTCACTACGCAACCAGGAATCGAC

GCACTGCAGGATGTCCAGACTCGCTGAATTTC
AGGGATCCTCACTACGCAACCAGGAATCGACG

TCGCTGCAGGGATGTCCTTGATCAATGAATACCG
TAGGTACCCGGCCCAGCAGGGTTGCCCAG

GCACTGCAGGATGTCCTTGATCAATGAATACCG
TCGGTACCCGGCCCAGCAGGGTTGCCCAGCCTT

Xbal
Kpnl
Kpnl
EcoRI

Sall
Sall

EcoR1
BamHI
BamHI
Pstl

Pstl

BamHI1

Pstl
BamHI

Pstl
BamHI1

Pstl
Kpnl

Pstl
Kpnl
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Pf-5 3 Fig. 1 Transcriptional regulation of pcol gene (A) and AHL
CHAO 2 RN 2P24 production (B) by the mvaT and mvaV genes. B-Galactosidase
MvaT MvaV activities of the plasmid p970Gm—pcol in P. fluorescens 2P24  the
mvaT mutant (PM110) or mvaV mutant (PM113) were measured at
2P24 MvaT
49. 69 various time points tested after inoculation into LB medium. For
D7 ( )U quantification of AHL the B-galactosidase activity of traGHdacZ
2.2 mvaT mvaV peol fusion in A. tumefaciens NTI4 ( pZLR4) was measured after
AHL incubation with AHL signals from strain 2P24 and its derivatives.
Growth is indicated by the dotted line. All experiments were
peol p970 Gm-pcolp Y P

2P24 . mvaT ( PM1 10) performed in triplicate and the x + s are indicated.
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Fig.2  The negative regulation of mvaT and mvaV genes on
biofilm formation in P. fluorescens 2P24. Biofilm formed by
strain 2P24  the mvaT mutant ( PM110) or mwaV mutant
(PM113) on PVC plastic was quantified. The samples were
incubated for 24 h at 30°C and stained with crystal violet. The
residual dye was solubilized and determined at 570 nm. All

experiments were performed in triplicate and the x + s are

indicated.
2.4 mval  mvaV 2 4-DAPG
2 4-DAPG 2P24
. HPLC
mvaT  mvaV 2 4-DAPG 24.8 pg
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Fig.3  Regulation of 2 4-DAPG production by the mvaT and mvaV
genes. The level of 2 4-DAPG production in strain 2P24  the mvaT
mutant (PM110) or mvaV mutant (PM113) was detected by HPLC
using the method described by Shanahan et al. (1992). All

experiments were performed in triplicate and the x + s are indicated.
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MvaT and MvaV transcriptionally regulate Pcol/PcoR
quorum-sensing system in Pseudomonas fluorescens 2P24

Xiaogang Wu' Yarui Wei® Jiucheng Liu' Liqun Zhang'

'Department of Plant Pathology China Agricultural University; The Key Laboratory of Plant Pathology Ministry of
Agriculture; Beijing 100193 China

*College of Agriculture Inner-Mongolia Agricultural University Hohhot 010018 China

Abstract: Objective Pseudomonas fluorescens 2P24 is an effective biocontrol agent for soil-borne plant diseases caused
by microbial pathogens. The Pcol/PcoR quorum-sensing system which influences the colonization ability of 2P24 on
wheat rhizosphere is an important factor for disease suppression. In this study we performed random mutagenesis to screen
novel regulators of the pcol gene a biosynthase gene responsible for N-acyl-homoserine lactone ( AHL) production.

Methods A gacA gene mutant carrying a pcol-acZ fusion was employed as the reporter strain and subjected to a random
mini-Tn5 insertion mutagenesis. Expression of pcol kept at a low level under the gacA ™ negative background. The Tn5-
mutants with increased pcol transcription were selected.  Results Two mutants with significantly increased pcol
expression were identified from ~ 10000 Tn5-inserted colonies. The interrupted locus in the mutants was identified as the
mvaT gene a global regulator belonging to the H-NS family. A homolog of the mvaT gene named mvaV was also found
in the genome draft sequence of 2P24. Genetic inactivation of mvaT or mvaV gene resulted in increased transcription of
peol and the production of AHL molecules. Further qutitification by HPLC showed that the 2 4-diacetylphloroglucinol (2
4-DAPG) levels in culture supernatant of the mvaT and mvaV mutants were significantly lower than that of the wild type
strain. Furthermore the mvaT or mvaV mutation drastically improved biofilm formation in 2P24. Conclusion MvaT and
MvaV may function as an important regulatory complex controlling biocontrol capacity of P. fluorescens 2P24.

Keywords: Pseudomonas fluorescens quorum sensing 2 4-DAPG  MvaT MvaV
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